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(54) Fuel additives 

inn a hydrocarbon fuel and a fuel additive comprising an 
(57) There is described a fuel additive compos, on ^SSSSi 7n an alkylated oieic acid and al- 
comprising an oleic alkanolamide and an alkylated J'^™ of runnlng a combustion engine using the 

°' ei The?e is also described afuel composition compris- fuel if the invention. 
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Description 

pool] Tbis invention relates to a neve, fuel addit.ve, to methods of their preparation and use and to novo, fue, for- 
mulations. > r offort the* oerformance of fuels such as gasoline and 

a composition comprising; 

48 parts by volume of an alcohol ethoxylate; 
3-8 parts by volume of lauric diethanolamide; 
i-R Darts bv volume of oleic diethanolamide; and 
LTparts by volume of a polyglycol ether such as ethoxylated ole,c acd. 

[0 003] Suoh compositions are useful as fue, additives and ^l^tS^ ZZ^Z 
I potential corrosive effect. However, the ^^^^JS-tiCh as CO, C0 2 and NOx. 

25% w/w of a diethanolamide, 

ethoxylation, a balanced blend can be produced. pmissions an d are useable at low concentrations, there 

^rT^ZTZtZf^ Z . ™,. W ous .dd,,i,e cac, Oa ^ — - - - - 

Ear. «.. ■.i.Mn.l.mides and p.dicularr, «1. sup., «• 
[00111 Generally. Ihcre are thrae commercial roules la alkanolamides. 
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[0011] 

Acid + alkanolamine = alkanolamide + water 
Plant or animal oil (triglyceride) + alkanolamine = alkanolamide+glycerol 
Methyl ester + alkanolamine = alkanolamide + methanol 

[00 1 2 ] -ese are listed in order o, increasing product quality. The route via the ^^^^ 
kanolamine to produce a product higher ,n am,oe man ,s ootainaoie ;rorr, ...e = — 

products are sometimes referred to as super amides. fppdstocks readily available worldwide. However, 

[0013] The oleic acid ethoxylate may be derived form a ^^J^^^^ ethoxylation or esterif,cation 
n a preferred embodiment of the invention the oleic ^ ° 0y a t Thus th'e oleic acid precursor 

Sn."^ ^^"IZ^Z a m.ure thereof. The degree of ethoxylation is 
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preferably 3:1 to 1 :1 v/v and most preferably 1:1 v/v drocarbon fue |, e.g. diesel, petrol or alcohol, such 

SSS^SS- a further feature of the Invention we provide a fuel composition comprising a hydrocarbon 
fuel and a fuel additive as hereinbefore described. depending, inter alia, upon the nature of 

shall not be limited to diesel, e.g. , petroleum dies or b odi •^J^JJ^ ^ is a petrole um diesel fuel. 
[0019] In one embodiment of the fuel composition of the ™ en ^" ™ ^ . efficiency can be measured by the 
Such luels may generally be obtained from the a cetane number of from 

cetane number. Suitable diesel fuels for use ,n "^"^^J fue , composition of the invention may 

Jse, bldiese, or biod.ese, blended with petroleum diesel n any rat. m£jy CQmprise up t0 

[0020] Preferably, when the fuel of the ,nven on i e od e e, and a p ^ ^ f q ^ ^ ^ 

50% v/v biodiesel, for example from 1 to SO such a djese , or g aso | in e may include an amount 

[0021] In a further feature of the invention the hydroca rbon ^ ue J- sucn * y gent the amount of alcohol may 

L Joxygenator, e.g. alcohol, an alKanoUuch as etharto W ^^^^^ pi ^ 6to2 0%WV. 
vary depending, ^^^^ nm ^^^^^L or by fermentation of sugars derived from 
[0022] For fuels, ethanol may be produced ^ accord y ance wfth the fue , compositions o, the 

cased sugars may be extracted from corn, ^^^^^Zor concentrated acid and/or enzymatic 
[0023] Aiternatively .^.^^^^^Si"^ sources including, cellulosic portion, of 

including, for example, rice husks n*^™"^* with lne inve ntion may contain none or only contaminant 

re.ul.anl mixture unsalable lor use as a sembusi Me oe Toe use o me ^ ^ ^ ^ ^ 

em.nol ,o b. blssded sebalacmbly wim »™T™^^"SSiZ sharas.eris.ics .be overall lee. com- 

.Mibsesk sb.-ast.ss,iss, as*., impro.eS ' me , bs ,„ ce o, alcohol Irons mo fuel aodibVe 

burn which reduces pollution and increases rniles pe, ■ jjallon. ^ & ^ charge 

- T0028] As a result a blended fuel, particularly alcohol based, is able to , com > h att H bu! able to engine 
So reduce the iron-formates present from the aidenyoe peraoos ar.c K er„x.-c ca,. , 

STa further aspect of the invention we provide a fue, composition comprising a liguid hydrocarbon fue, and a 
surfactant composition as hereinbefore described^ conventionally known fuel, e.g. 

55 [0030] in the fuel composition of the ^^.^^^^^.^ an °^ enat ° r ' ^ ^ 
gasoline, diese,, biodiese, ^ = *^ ^^^^ js present , the amount of ethane, 

STue^ 



3 



20 



EP1 227 143 A1 

[0031] We.urtherprovideamethodofrunningani^ 

of the invention. W099/3521 5 Wenzel, describes an additive for combustible fuels which 

5 and include numerous ingredients, including: 

a water soluble alcohol, 
aC6 to C1 2 alcohoL 
a C6 to C18 ethoxylated alcohol, 
10 a C10 to C24 fatty acid, and 

a nitrogen source. 

[0033, Wehavenowsurprisinglyfoundthattheafo— 

Lied oleic acid as hereinbefore ^^^ZSL of ammonia, hydrazine, aiky, hydrazine, 
[0035] The nitrogen compound may be selected from the group .con » y |k , js indepe nd- 

dialkyl hydrazine, urea, ethanolamine, 7^^^"^^ n t oge compound may be an anhydrous 
ently selertedfrom methyl, ethyl, n-propyl or BopropyL U ^ 

compound or a hydrous compound e.g. an ^"J^^^Iid of solubilising a nitrogen compound 
[0036] According to a yet further feature of the ^°" ^'^n compound and a fuel additive as herein- 
— rSS^i add Jn of an a,coho,, such as ethane, or 

, a"Jis , Sss « * a ^ compound in the manufa r of t: additive of the invention we 

aqueous solution. . rf ■ that fue | compositions may be prepared 

separately. . . selected from the group comprising, 2-ethylhexyl nitrate, 

[0043] A suitable cetane booster for use in the mixture is sett Jed trom « J The amount of cetane boost- 
ertiarl butyl peroxide, diethylene glycol methyl ether, ^^^S^th. amount of ethanol present 
er present in the mixture is a function of the cetane value of he ^ 8 the amount of tne cetane 

!2rSTb==^^ higherthe — n of ethand in 

micro emulsions than prior art additives. Therefore, they ****** ™ 6 water. Therefore, according 

homogeneous soiution with a hydrocarbon fuel, e.g. f'^^'^^^Ld. which optionally includes 
a further feature of the invention we prov,de a fuel composition as hereinDetore a ^ ^ substa ntiallv homo- 
an amount of water, and wherein the tuei consists ot a suDstar,i,a.,y s.^e, s ~s~ . . - 

K^u^^ 

In an amount of less than 5 % v/v and preferably ^J^^uTX^ conductivity o, the fuel . For example, 
[0046] A measure of when afuel composite ,s at or ea • .te c, °"^'^ 1 of 20 J30 mS cm"' Fuels, such 
later has a conductivity of 1 00 mS cm- and ^^^■^^^Z mm . we have found that a 
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hereinbefore described, will have a relatively h,gh conductivity read,ng : and "^^^^ ^ 
stant ia ,ly ambient temperature L conductivity may va^ w„ h tern- 



ts the expression. 



30 



mol. wt of hydrophilic chain x 20 
HLB= tblaTmoTwr^ 



20 [0051] The values will depend on the length of the hydrophilic chain, typically an ethoxylate cha.n. The length of the 

„ S7Th b e lention wi,i now be iHustrated, but ,n no way limited, with reference to the accompanying examples. 
Example 1 

Preparation of Compositions 



of Federal Regulations, Title 40, Part 86, Subpart N r0 _ Dared with those 0 , the base unadditised diesels. Sig- 

Tables I - III. 
Example 2 
Test Protocol 

diethanolamide and an etnoxyiatea aiconoi m a ratio . . ■ - 
Example 3 

55 Petroleum Diesel/Biodiesel/Ethanol Blend 
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Example 4 

Petroleum Diesel/Ethanol/Urea Blend 

the reductions obtained. 
10 Examples 

Gasoline/ethanol blends 
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f c da anH PARR nasolines with various amounts of ethanol e.g. a typical blend con- 
[0060] Blends were made up of ^^^J^^^ 1 % v/v 0 f the additive of the invention were added 



toxic gas emissions. 
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Test protocol and results to be supplied. 
[0061] 
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Claims 



1 . A fuel add,t,ve composition comprising an oleic alkanolamide and an alkylated oleic acid. 
55 2 . A fuel additive composition according to Cairn 1 characterised in that the additive is substantially free of ethox- 
ylated alcohol. 

3. A fue, additive composition according to claim 1 characterised in that the oleic aikanolamide is an ethanolamide. 
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4. A fuel additive composition according to claim 3 characterised in that the oleic ethanolamide is a diethanolamide. 

5. A fuel addit,ve composition according to claim 1 characterised in that the alkylated oleic acid is an ethoxylated 
oleic acid, propuloxylated oleic acid or a mixture thereof. 

6. A fuel additive according to claim 5 characterised in that the alkylated oleic acid is an ethoxylated oleic acid. 

7. A fuel additive composition according to claim 5 characterised in that the degree of alkoxylation is from 0.5 to 
10 mol of alkoxylate to 1 mol of oleic acid. 

8. A fuel additive composition according to claim 7 characterised in that the degree of alkoxylation is 1 mol of 
alkoxylate to 1 mol of oleic acid. 

9. A fuel additive composition according to claim 1 characterised in that the precursor of the alkoxylated oleic acid 
comprises 65-70% v/v oleic acid. 

10 A fuel additive composition according to claim 9 characterised in that the precursor of the alkoxylated oleic acid 
' comprises other acids selected from one or more of linoleic acid, stearic acid, palmrt.c ac.d and mynstic acd. 

1 1 . A fuel additive composition according to claim 1 characterised in that the ratio of oleic diethanolamide to ethox- 
ylated oleic acid is from 99:1 to 1 :99 v/v. 

12. A fuel additive according to claim 11 characterised in that the ratio of oleic diethanolamide to ethoxylated oleic 
acid is 1:1. 

13. A fuel composition comprising a hydrocarbon fuel and a fuel additive according to claim 1 . 

1 4 A fuel composition according to claim 1 3 characterised In that the hydrocarbon fuel is selected from one or more 
of a diesel, e.g., petroleum diesel or biodiesel, gasoline, aviation fuel and an alcohol. 

15 A fuel composition according to claim 13 characterised in that composition includes an amount of water and the 
' fuel consists of a substantially stable, substantially clear and substantially homogeneous solution. 

16. A fuel composition according to claim 1 3 characterised in that the additive to fuel ratio is from 0.5 - 50:1 000 v/v. 

1 7. A fuel composition according to claim 1 6 characterised in that the additive to fuel ratio is from 1 : 1 000 to 50: 1 000 
v/v 

18. A fuel composition according to claim 1 7 characterised in that the additive to fuel ratio is from 1 to 5:1 00 v/v. 

19. A fuel composition according to claim 13 characterised in that the fuel is a diesel fuel. 

20. A fuel composition according to claim 1 9 characterised in that the diesel fuel is a petroleum diesel. 

21 . A fuel composition according to claim 20 characterised in that the diesel fuel is a blend of petroleum diesel and 
biodiesel 

22. A fuel composition according to claim 20 characterised in that the diesel fuel is a biodiesel. 

23. A fuel composition according to claim 19 characterised in that the fuel is a mixture of diesel and an alcohol. 

24. A fuel composition according to claim 23 characterised in that the alcohol is ethanol. 

25. A fuel composition according to claim 23 characterised in that the fuel is a hydrous ethanol/ diesel blend. 

26. A fuel composition according to claim 25 characterised in that the additive to fuel ratio is up to 5% v/v. 

27. A fuel composition according to claim 23 characterised in that the fuel is an anhydrous ethanol/diesel blend. 
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28. A fuel composition according to claim 13 characterised in that the fuel is gasoline. 

29. A fuel composite according to claim 28 characterised in that the fuel is gasoline/ethanol blend. 

30. A fuel composition according to claim 29 characterised in that the additive to fuel ratio is up to 5% v/v 

31. A fuel composition according to claim 13 characterised in that a nitrogen compound is also present. 

32 A fuel composition according to Claim 31 characterised in that the nitrogen compound is selected from the group 
insisting of the ammonia hydrazine, alky, hydrazine, dialkyl hydrazine, urea, ethanolamme monoal yl eth- 
ano^ine and dialkyl ethanoLine wherein alkyl is independently selected from methyl, ethyl, n-propyl or ,so- 
propyl. 

33. A fuel composition according to claim 32 characterised in that the nitrogen compound is urea. 

34 A method of solubilising a nitrogen compound in a fuel composition which comprises mixing a hydrocarbon fuel, 
a nitrogen compound and a fuel additive composition according to claim 1 . 

35. The use of a nitrogen compound in the manufacture of a fuel composition according to Claim 31 . 

36. The use according to claim 35 characterised in that the nitrogen compound is urea. 

37. Afuel additive according to claim 1 characterised in that the additive also comprises a cetane booster in amount 
of from 0.1% v/v to 1 0 % v/v. 

38. A fuel composition according to claim 13 characterised in that the fuel composition also comprises a cetane 
booster in amount of from 0.1 % v/v to 10 % v/v. 

39. A fuel additive according to claim 1 characterised in that the additive also comprises a demulsifier in an amount 
30 of less than 5 % v/v. 

40. A fuel composition according to claim 1 3 characterised in that the fuel composition also comprises a demulsifier 
in an amount of less than 5 % v/v. 

35 41 . The use of an oleic alkanolamide in the manufacture of a fuel additive according to claim 1 . 

42. The use of an alkoxylated oleic acid in the manufacture of a fuel additive composition according to claim 1 . 

43. A method of running an internal combustion engine comprising the use of a fuel according to claim 1 3. 

44. A method according to claim 43 characterised in that the toxicity of the exhaust emissions from the engine are 
reduced. 

45. A fuel additive or a fuel composition substantially as described with reference to the accompanying examples. 
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